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INTRODUCTION
G-CSF-mobilized PBSC are widely used for transplantation 1;2 and restore platelet and neutrophil levels faster than bone marrow or cord blood cells [2] [3] [4] . However, 10-30 % of patients and volunteers mobilize poorly to G-CSF, resulting in collection of suboptimal numbers of cells for transplant 5;6 , highlighting the need for more efficacious mobilizing regimens/agents. Single administration of the chemokines GROβ (CXCL2) or Differences in engraftment using HSPC from different sources may reflect stem cell number, cell cycle status 9;10 , presence of facilitating cells 11;12 , or intrinsic differences in homing properties or proliferative capacity 13;14 . Hematopoietic stem cells (HSC) require an appropriate marrow niche to differentiate and self renew 15;16 and only HSC homing to marrow contribute to long-term repopulation 17;18 . The SDF-1α/CXCR4
axis is involved in HSPC trafficking 13;14;19-21 . SDF-1α can attract HSC that express CXCR4 to the marrow microenvironment 14;20 and enhanced in vitro transmigration of G-CSF-mobilized CD34 + cells to SDF-1α is associated with hematopoietic recovery 22 .
However, blocking Gαi-coupled receptors, which includes CXCR4, does not affect homing of Sca-1 + -lin --Rh low cells 23 and marrow engraftment of CXCR4 -/-SKL cells is only.
For personal use at PENN STATE UNIVERSITY on February 23, 2013 . bloodjournal.hematologylibrary.org From equivalent to CXCR4 +/+ SKL cells 24 , suggesting that the SDF-1α/CXCR4 axis is not absolutely required for HSPC homing and engraftment. Furthermore, marrow HPC rendered unresponsive to SDF-1α home efficiently provided that the α4-integrin/VCAM-1 pathway is intact 25 . In the absence of α4-integrin or VCAM-1, blocking CXCR4
reduces homing, indicating a dominant role for the α4-integrin/VCAM-1 pathways in progenitor cell homing.
In order to determine mechanisms responsible for enhanced hematopoietic repopulation by GROβ only.
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MATERIALS AND METHODS

Animals
SPF female BALB/c and C57Bl/6 mice, 6-8 weeks of age, were purchased from Harlan Sprague-Dawley, Indianapolis, IN. B6.SJL-PtrcAPep3B/BoyJ (B6.BoyJ) mice were bred at Indiana University. Indiana University School of Medicine IACUC approved all experimental procedures.
Reagents
Endotoxin-free human GROβ was purchased from R&D Systems (Minneapolis, MN). 
Recombinant human GROβ
Peripheral blood cell mobilization
Mobilized peripheral blood was collected 15 minutes after s.c. injection of 2.5 mg/kg GROβ or GROβ Mononuclear cells (PBMC) were isolated as previously described 7;8 . Total CFU/ml blood was calculated as follows: (%CFU in PBMC) x (PBMC/ml blood) x 100 -1
.
only.
In vitro migration
Mobilized PBMC were blocked with anti-mouse CD16/CD32(FcγIII/II) (BD Biosciences, San Diego, CA), stained with PE-conjugated anti-mouse Ly-6G (Gr-1) and Ly-6C (RB6-8C5) , CD45R/B220 (RA-6B2), CD3e (145-2C11), TER119 (TER-119) and CD11b (M1/70) (BD Biosciences) and incubated with anti-PE magnetic beads (Miltenyi Biotec, Auburn, CA). Cells passed through a magnetic column were collected and stained with FITC-anti-c-kit antibody (2B8, BD Biosciences). PE neg c-kit + (KL) cells were FACS sorted ( Figure 6A ) and KL cells subjected to in vitro migration to rmSDF-1α (R&D Systems) for 4 hours. Input and migrated cells were collected, washed and CFU enumerated in 1% methylcellulose/IMDM containing 30% FBS, 1U/ml rhEpo, 10 ng/ml rmGM-CSF and 50 ng/ml rmSCF. Percent migration was calculated as (total CFU/lower chamber ÷ total input CFU x 100). SKL cell migration was determined using lin neg cells and input cells and migrated cells stained with anti-c-kit and anti-Sca-1 (E13-161.7, BD Biosciences) antibodies. Migration was calculated as (migrated SKL cells ÷ SKL input cells x 100). Total CFU-GM and GEMM/ml in mobilized blood migrating to SDF-1α was calculated as: (CFU/ml blood) x (% migration to SDF-1α) x 1/100. In some experiments, lin neg cells were pre-incubated with 10uM AMD3100 (AnorMED Inc., Langley, BC, Canada). 
PBSC transplantation in mice
RESULTS
Accelerated Hematological recovery in mice receiving GROβ or GROβ
∆ 4 − mobilized
PBMC
We previously reported that GROβ ∆ 4 -mobilized PBMC restore neutrophil (ANC) and platelet (PLT) recovery faster in mice than G-CSF-mobilized PBMC 7 . In separate studies, we reported that GROβ mobilized fewer total WBC but a greater number of early HSPC into peripheral blood than G-CSF and that compared to G-CSF-mobilized PBSC, the PBSC mobilized by GROβ showed a stronger competitive trend at least when used at a 2:1 ratio 28 . To more precisely understand the faster engraftment observed with the more clinically relevant GROβ While total HSPC in hematopoietic grafts influences recovery 30 , GROβ, GROβ 
GROβ
-mobilized LTRC are more competitive than G-CSF-mobilized LTRC.
HPC provide short-term protection, however HSC are required for long-term repopulation. Since hematopoietic recovery occurs faster with GROβ 
and G-CSF
To further define HSC mobilized by GROβ alone or with G-CSF, we quantitated and compared the SKL cell population ( Figure 3A ) that contains mouse LTRC 31;32 . We have previously shown that G-CSF and GROβ 41 . Firm adhesion to the vascular endothelial cells is the first step in homing, followed by trans-endothelial migration 42 .
We compared adhesion of G-CSF and GROβ 
In vitro migration of CFU and SKL cells mobilized by GROβ
∆ 4
to SDF-1α is lower than G-CSF-mobilized cells
The SDF-1α/CXCR4 migration axis is believed to play a major role in HSPC homing 13;14;20 . Enhanced in vitro migration to SDF-1α by G-CSF-mobilized CD34 + cells is associated with hematopoietic recovery 22 . We quantitated transmigration of mobilized HPC to SDF-1α in vitro to determine if the enhanced engraftment of GROβ Table 2 ). Although GROβ (Table 2) . Moreover, the total number of SKL cells homing to recipient marrow in vivo in the 2x10 6 GROβ For (Table 4) . However, CD26
Enhanced homing of GROβ
expression on GROβ The absolute number of transplanted HSC is critical to hematopoietic recovery 30 . 12 and ours is a syngeneic transplant model, involvement of these facilitating cells in the enhanced engraftment is unlikely since we observed no significant differences between G-CSF and GROβ Osteoblasts are implicated in HSC maintenance [45] [46] [47] , and imaging studies show an interaction of primitive HSPC with endosteal bone 16 Despite reduced migration to SDF-1α in vitro, homing of GROβ + cells mobilized by G-CSF plus AMD3100 has also been reported 53 .
Although total CFU-GM and KL cells in GROβ
Pretreatment of non-mobilized SKL cells with the CXCR4 antagonist AMD3100
significantly blocked their homing as described 13 , however although AMD3100 inhibited in vitro migration of SKL cells from control and GROβ 4 . Hematologic recovery in recipient mice was evaluated by enumeration of neutrophil (ANC) and platelet (PLT) count on alternate days using a Hemavet Mascot hematology analyzer equipped with veterinary software (CDC Technologies, Oxford, CT). The rates of hematologic recovery for G-CSF, GROβ, and GROβ ∆ 4 alone and in combination with G-CSF were determined by nonlinear regression analysis as previously described 7 . * P<0.05 compared to G-CSF.
For Mobilized PBMC were stained with 5 µM 5-(and 6-) carboxyfluorescein diacetate succinimidyl ester (CFSE) (Molecular Probes, Eugene, OR) for 10 minutes, as described 59;60 . Total KL or SKL cells homed to marrow were calculated as: (% CFSE + KL or SKL cells in recipient marrow) x 100 -1 x (% CFSE + cells in recipient marrow) x 100 -1 x (total nucleated recipient marrow cells recovered) x (100/30), assuming marrow cells from two femurs, two tibias, two humerus and the pelvis (total 8 bones) represents 30% of total body marrow 61 . Percent homing was determined as (KL or SKL cells homed to the marrow) ÷ (KL or SKL cells transplanted) x 100 in each recipient and the data were averaged.
The absolute number (range and mean ± SEM) of KL or SKL cells recovered from 2 femurs, tibias, humerus and pelvis of the recipients are shown. The number of SKL cells was determined by gating Sca-1 + fraction on KL cells in each experiment. Data are expressed as mean ± SEM from 3 experiments with 30 donors and 3 recipients /group/ experiment. *P<0.05 compared to G-CSF, † † P<0.05 compared to KL cells † Data is calculated as the average of % homing for each on nine mice. To determine homing of mobilized HSPC, cells were treated with or without 5mM Diprotin A for 15 minutes and washed prior transplant as described 13 . Homing of KL and SKL cells were determined as described in For personal use at PENN STATE UNIVERSITY on February 23, 2013. bloodjournal.hematologylibrary.org From
